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INTRODUCTION

The Harrison Grade Ecological Reserve was acquired for the

purpose of preserving populations of the state-listed Rare

Baker's manzanita (Arctostaphylos bakeri), as well as other plant

species that are part of the serpentinitic soil vegetation. The

Harrison Grade Ecological Reserve is located approximately 1 mile

north of highway 116 and 16 mil_s due west of highway i01 and the

city of Santa Rosa, Sonoma County, California (Figures 1 and 2).

The property is 31.94 acres, nearly rectangular in shape with the

eastern property boundary along Harrison Grade Road (Figure 3).

Acquisition of the properties was completed on June 27, 1985.

The purpose of this plan is: i) describe the botanical and other

features of the reserve, emphasizing rare, threatened, and

endangered plants, and plant communities, and 2) to present site

improvement and management goals and objectives.
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FIGURE 1
Location of the Harrison Grade Ecological

Reserve Sonoma County, California
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FIGURE 2

Location of the Harrison Grade Ecological
Reserve Sonoma County, California
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INVENTORY OF NATURAL FEATURES

Plant Species

Based on botanical surveys conducted during March, April, June,

July, August, September and November of 1987 of the Harrison

Grade Ecological Reserve, 73 taxa of vascular plants were

observed and identified (Table i). Plant botanical names follow

Munz and Keck (1969) unless otherwise indicated. The majority of

the plant taxa in Table 1 are characteristic of the vegetation

found growing on soils overlying serpentinitic rock (McCarten

1987). Five taxa, Arctostaphylos bakeri, Ceanothus jepsonii var.

albiflorus, Cordylanthus tenuis ssp. capillaris, Hesperolinon

sperqulinum, and Monardella villosa ssp. neqlecta, are considered

endemic to the serpentinitic soils (Kruckeberg 1984, Appendix E,

p. 153). Of the 73 plant taxa observed in the Reserve, 62 are

native to California. Two state-listed as Rare species, Baker's

manzanita (Arctostaphylos bakeri) and Sonoma narrow-leaved bird's

beak (Cordylanthus tenuis ssp. capillaris) occur in the Reserve.

The ii non-native plant species do not form a significant

component of the Reserve's flora. Two species, Bromus rubens and

Lolium multiflorum, are aggressive weeds. These two species,

however, mainly occur in areas where there has been human-caused

disturbance to the soil and removal of shrub vegetation.



TABLE 1

VASCULAR PLANTS OBESRVED AT THE

HARRISON GRADEECOLOGICAL RESERVE

Native(N)/

SCIENT|FIC NAME CDHMOHNAME FAMILY |ntroducodl])

Achilles miltefol|um Coecnonyarrow Asteraceae N

Adiantum JordanlI California malder_lalr Pterfdoceae H

Airs csryophyltea Silvery hair-grass Poacese N

Anega[tis arvensfs Scarlet pimpernel Prlmutacase |

Arctostaphylos bekerl Baker's mnzanlts ErIceceae B

Bsccharte pfIulsrfs vet. conssnguinea Dwarf chaparral-broom Asteraceae N

griza maxims Rattlesnake grass Poacese I

Brfza minor Small quaking-grass Poaceae [

Brodlaea pulcheUa glue dicks Amarytlldaceae N

gromus motlls Soft chess Poacese I

gror_Js rubens Foxtell brome-grsss Poaceae I

Cslycanthus occidentsl|s Spice txJsh Cs|ycsnthsceae N

Calystegle subacautls HIll morning-glory Convotvulaceae N

Carex mendoclnensia Mendoclno sedge Cyperaceae N

Ceanothus jepsonlI vat. etblflorus Jepson_s ceanothus Rhamnsceae N

Cerestium gtomeratum House-eared chickweed Caryophyllaceae I

Chlorogalum pomer|dianum Commonsoap plant Ltllaceae N

Cordyianthus tenuis ssp. c_pillarls Narrow-leaved bird's beak Scrophulerlaceae N

Cupressus ssrgent|t Sargent cypress Cupressaceae N

Cyperus eragrostts Umbrella sedge Cyperaceae N

Dendromeeon rlgfds gush poppy Papaveraceae H

Dodecatheon hendersoni| asp, hendersoni| Henderson's shooting-star Prlmulaceae N

ElywJs glaucus Western rye-grass Poaceae H

Epllobium mfnutum vat. fot|osum H|nute wl[to_-herb Onsgreceae g

Erfodlctyon cel|fornlcum California yerbs santa HydrophylIaceae H

Erlogonum canlnum gicker eriogonum Polygonaceae N

Erfophyllum [anatum vat. ach|tlaeo|des Ce_on woolly sunflower Asteracese R

Eredlum obtuslplicstum Early .flllsree Geranlsceae I

Festucs callfornlcs California fescue Poaceae N

gaLlum nuttalLl| Climbing bed-straw Rublaceae N

Hesperoltnon mIcranthum Small-flowered dwarf flex Llnaceee N

Hesperollnon spergulfnum Dwarf flax Linaceae H

Heterocedon rerlflorum Heterocedon Cempanulaceee N

Heterometes arl_Jttfotle Toyon Rossceae N

Hieraclum atbiftorum White-flowered hawkweed Asteraceae N

Holocarphs vlrgsta Virgste tsrweed Asteraceee N

Koeterla macranths June-grass Posceae N

Latium multlftorum |tallsn rye-grass Poeceae I

Lomtlum macrocsrpum Large-fruited lamer|am Apfeceae H

Lea|care hlspfdula Hairy honeysuckle CaprlfolJaceae R

Lotus mlcrsnthus Small-flowered lotus Fabeceae N

Lotus subplnnatus " Chile lotus raboceae N

Media exlgua small tarweed Asteraceae B

Media minima Opposite-leaved tar_eed Asteraceae H

Relics torreyana Torrey's malice Poaceae N



TABLE 1

VASCULARPLAHIS OBESRVEOAT THE

HARRISON GRADEECOLOGICAL RESERVE

Native(H)/

BC]E_TJF]C BAME D_D_ _AME FAM|LY [ntroduced(l)

HimuIus guttetus Common large monkey-fto_er Scrophuteriaceae N

Hfnuart|8 dougle_ll Do_gLes _ sar_twort Caryophyllace_e

HonardetLa vlttose ssp. negIeota Coyote mint Lamleceee N

Mantis perfoIfate Hfner_e lettuce Portulaceee N

Onychlum densum Cliff-brake Pterldaceae N
PeLtaea r_Jcronata Bird_a-foot cliff-brake Pterfdaceae N

Phoredendron ftevescene vat. vlttosum HistIetoe Loranthaceae N

Pttyrogrerm_a tr|anguter|o Gold-fern Pterldaceae N

PotygeJa cetifornice Potygata Potygalnceae H

Po|ypogon Interruptus RebbltJs foot Poaceae ]

Potyatlchum rnunltum vet. munttLm Sword fern Asptdlaceae N

Pseudotsuge menziesII Douglas fir Pfnaceae N

Ouercus egrlfotle California Live oak Fagaceae N

Rharnnus caLlfornlce war. tomenteIte California coffeeberry Rhnmnaceae N

Rhododendron occldentete Western azalea Ericaceae N

Rumex cr|apus Dock Poiygonaceae I

San(rule tuberose Tuberous eanlcte Aplaceae N

Sltene caIIforntca Campion Caryol_yIInceae N

Sisyrlnchlum beLtum California blue-eyed-grass Iridaeeae N

Stachys athens Hedge nettle Lamiaceee N

$treptBnthus glar_duloeus vat, secundue Com_on ve_el flo_er grass|c_ceae B

Symphoricarpos motile Creeping snowberry CaprSfotiaceae H

ToxlcocJendron dfvers|lobum Pacific poison oak Anacerdfeceae N

T_lchostema tanceotetum V|neger weed Lemiaceae N

TrifolfLm gracfLenturn Pin-point clover Fabaceae I

Umbettutarie catlfornlce California taupe[ Leuraceae N

Vu(pfa mfcrostechya Nutta(IWs rescue Poeceae

Zygndanue fremont|t Star Lily Amarytt|daceae H



Plant Communities

Three plant communities occur on the Harrison Grade Ecological

Reserve. Two of these communities, Northern Interior Cypress

Forest, and Serpentine Chaparral, are considered rare in

California and are included in the natural community

classification of Holland (1986). The Serpentine Chaparral

consists almost entirely of Baker's manzanita and is thus a

distinct plant association. Within the Reserve Northern Interior

Cypress Forest is composed almost entirely of Sargent cypress

(Cupressus sarqentii). The third plant community is associated

with the ephemeral creek that bisects the Reserve and is composed

of California bay (Umbellularia californica), western azalea

(Rhododendron occidentale) and spice bush (Calycanthus

occJdentalis). All plant communities, and the distribution of

Baker's manzanita in the Reserve are mapped on Figure 4.

Locations of populations of the Sonoma narrow-leaved bird's-beak

are mapped on Figure 5.

8
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PHYSICAL FEATURES

Soils

The mapping unit for the Soil Conservation Survey of Sonoma

County (Soil Survey 1972), that includes the Harrison Grade

Ecological Reserve is referred to as the Hugo soil series. The

Hugo soil series is described as a well drained gravelly loam

underlain by fine-grained sandstone or shale, and supporting

Douglas fir and redwood. However, inclusions of other soil

series are common within the mapping units of Soil Surveys.

Based on vegetation and geology, the soil series associated with

the Harrison Grade Ecological Reserve is probably not the Hugo

Series. Instead, the Henneke Series, an excessively drained

gravelly loam derived from serpentinite is probably a more

appropriate soil series name for most of the reserve. Henneke

Series soils commonly support chaparral type vegetation (Soil

Survey 1972).

An analysis of soil calcium and magnesium cation concentrations

and phosphorus concentrations was done on a sample from a stand

of Baker's manzanita on the east side of the Reserve. The

results were calcium cations had a concentration of 1080 mg/kg,

magnesium cations had a concentration of 6120 mg/kg and

phosphorus had a concentration of 5 mg/kg. These data show that

calcium concentrations are lower than magnesium concentrations

ii



with a Ca/Mg of 0.18. This ratio is relatively low and within

the values characteristic of soils containing serpentine minerals

which are defined as having a ratio of < 0.7 (Alexander et al.

1985). The phosphorus concentrations are also very low and show

that the soil on the Reserve is nutrient poor.

Geoloqy

The geology of the reserve is predominately serpentinite which is

commonly defined as a rock containing serpentine family minerals

including chrysotile (asbestos) (Alexander et al. 1985). The

mineralogical resources map refers to the area as ultramafic

rocks (Bailey and Harden 1975). Ultramafic and serpentinitic are

now considered to be interchangeable terms for a broadly defined

class of minerals that include, serpentine, dunite and peridotite

(Alexander et al. 1985). Serpentinite minerals are mostly

magnesium-iron silicates (Brooks 1987), but can contain heavy

metals such as chromium (chromite), nickel and mercury. Mines

have been developed in the vicinity of the reserve for the

purpose of extracting both chromite and mercury (Bailey and

Harden 1975). The source of the serpentinites throughout Sonoma

County is by intrusion into the Jurassic Franciscan Formation,

however, the serpentinites are likely to be of Mesozoic origin

(0akeshott 1978).
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Hydrology

The reserve is bisected by an unnamed ephemeral creek (Figures 3

and 4), which is the main drainage for the Reserve. The

ephemeral creek drains northeast out of the reserve and into

Green Valley Creek. Surface water in the reserve's creek appears

throughout the rainy season, November through April.

Topography

The Reserve is located in a northeast-facing canyon with the

highest point at the 600-foot contour on the southern border

(Figure 3). The lowest point of the Reserve is in the bottom of

the canyon which lies at an elevation of 480 feet. Major slopes

are those of the east-facing and west-facing sides of the canyon.

The steepest slopes are west-facing and may have an inclination

of up to 30 percent. Approximately 80 percent of the Reserve is

moderate to steep slopes (e.g., i0 30 percent).

CULTURAL FEATURES

Harrison Grade Road forms the eastern border of the Reserve

(Figure 3). Several sections of cyclone fencing and an unlocked

gate exist along the eastern border of the property. Fence posts

are posted with Department of Fish and Game Ecological Reserve

13



signs. Previously, there was no specific land use at the site

and it was more or less in a natural state at the time of

purchase. Some dumping of rubbish has occurred on the site. An

area on the east side of the Reserve was cleared presumably for

parking by the former owners. The parking area currently has a

gate used by Fish and Game personnel. The surrounding land use

includes light agriculture including alfalfa, hay and vegetables.

Several sources of disturbance have caused some temporary

degradation and may pose future management problems. The most

noticeable is trash dumping. The main areas of dumping are on the

southeast side of the Reserve where there is ready access from

Harrison Grade Road. The refuse includes old furniture,

appliances, bottles and cans. Also along the eastern edge are

smaller dumping sites under shrubs of Baker's manzanita,

immediately next to Harrison Grade Road, that primarily consist

of beer bottles and cans. An irrigation apparatus consisting of

pvc piping was found on the east side of the Reserve in September

1987 and may have supplied water to a marijuana crop in previous

years. The area Fish and Game warden removed all the pvc piping

soon after its discovery. Sonoma County narcotics agents were

apprised of the potential marijuana problem in September of 1987.

Prior to fencing of the preserve, off-road vehicles did enter the

few available openings accessible from Harrison Grade Road.

14



SPECIES MANAGEMENT GOALS

Both Baker's manzanita (Arctostaphylos bakeri) and narrow-leaved

bird's beak (Cordylanthus tenuis ssp. capillaris) are state-

listed as Rare, and both are Category 2 candidates for federal

listing; meaning that the U.S. Fish and Wildlife Service has

information suggesting that listing is possibly appropriate, but

more information on biologicalvulnerability and threats is

needed before a decision to list can be made.

Baker's Manzanita Taxonomy and Bioloq¥

The Harrison Grade Reserve is centered within a large, nearly

contiguous population of Baker's manzanita (Figures 3 and 4).

Baker's manzanita is known only from 9 populations in Sonoma

County. Seven of those populations occur within approximately

two miles of the Reserve (Figure 6). The population occurring in

the Reserve is the second largest known according to California

Natural Diverisity Data Base records. During the survey for this

report it was estimated that there are approximately 600 to 1,200

individuals of Baker's manzanita, however, CNDDB data give an

estimated range of 1,001 to i0,000 individuals based on field

surveys by other individuals.

15



FIGURE 6
Distribution of Baker's Manzanita Populations
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Baker's manzanita is sometimes considered a subspecies of

Stanford's manzanita, Arctostaphylos stanfordiana ssp. bakeri,

(Munz and Keck 1968, p. 421) and is occasionally referred to as a

subspecies in other publications (Kruckeberg 1984). Other names

and combinations have also been applied to Baker's manzanita (see

Appendix I). The main differentiating characteristics are

Baker's manzanita has a basal burl, larger flowers, longer and

denser hairs along with short glandular ones on darker

branchlets, while Stanford's manzanita lacks a basal burl, has

smaller flowers and lacks glandular hairs (see Appendix I, also

see Munz and Keck 1968).

The formation of a basal burl by Baker's manzanita suggests that

it is likely to be a post-fire stump sprouter (Parker 1987). A

specific ecological study to develop management guidelines for

this species is necessary prior to establishing a prescribed burn

plan. Management goals for this species should include

protection of the population and habitat. These management goals

can be met, in part, through:

* Physical protection from disturbance with additional

fencing.

* Developing a prescribed burn schedule

* Fulfilling Reserve management goals

17



Sonoma Narrow-Leaved Bird's Beak Taxonomy and Biology

The Sonoma narrow-leaved bird's beak (Cordylanthus tenuis ssp.

c_pillaris) is known only from two populations in Sonoma County,

the larger one occurring on the Reserve. The population in the

Reserve had more than 5,000 individuals based on field surveys in

1987 (CNDDB). This species is called Cordylanthus p_llescens in

Munz and Keck (1968), which is apparently an illegitimate name

(see Appendix I). This species is characterized by a lack of

hairs on the stems and leaves, and having a 3-parted bract at the

base of the flower (Appendix I).

The Sonoma narrow-leaved bird's beak is a hemiparasite and has

its roots joined by haustoria to the roots of trees, shrubs or

perennial grasses and herbs while it is a seedling. The densest

population on the Reserve is in an opening between the Sargent

cypress forest and serpentine chaparral (Figure 5). All

individuals on the Reserve either are in the human-caused opening

or along the road-cut bordering Harrison Grade Road. The

occurrence of this plant only in openings receiving full sunlight

suggest that some form of disturbance such as controlled burning

or artificial clearing is necessary to maintain high population

levels. Additional research may be necessary to determine

whether this species is limited only by the amount of light or

if, in addition, there is a specific host plant that has other

habitat requirements.

18



Management goals for the Sonoma narrow-leaved bird's beak should

include protection of the population and its habitat. These

goals can be met in part through:

* Physical protection by additional fencing.

* Fulfilling the Reserve management goals.

RESERVE MANAGEMENT GOALS

The following list includes individual management goals:

* Removal of all litter and refuse

* Develop a new parking area

* Enhance the existing trail system

* Avoid use of pesticides and fertilizers

* Assess and eliminate external impacts from adjacent

property both private and county development

* Non-native plant invasion and removal

* Protection from trespass and dumping

Removal of Refuse

All refuse including bottles, cans, furniture, appliances and cut

wood should be removed from the Reserve. The refuse is

concentrated on the east border of the Reserve along Harrison

Grade Road. After removal of all existing refuse, an annual

19



check for dumping and littering should occur. Justification for

removing refuse includes visitor safety, reducing the fire

hazard, allowing natural revegetation in disturbed dump sites and

increasing aesthetic values. Prevention of future dumping of

large objects, such as furniture, can be achieved by placing

additional fencing along the Harrison Grade Road border of the

Reserve. Responsibility for refuse removal lies with the

regional office of the Department of Fish and Game.

Parkinq Area

A new drive-through parking area should be developed along

Harrison Grade Road (Figure 3). The new parking area would be

situated between the Sargent cypress woodland and Harrison Grade

Road. The parking should be a semi-circle having a diameter

between entrance and exit of approximately 60 feet, and lane

width of 15 to 18 feet (Figure 7). This size parking area would

allow 5 to 6 compact vehicles lengthwise with the opportunity for

double parking allowing 8 to i0 vehicles. This space would allow

for 3 to 4 half ton pickup trucks.

During development of the parking area, a botanist should be

present to flag any rare plants in order to avoid impacts.

Development of the parking area may require trimming or removal

of one or two Baker's manzanita shrubs. Removal of any plants

should be done only after they have been identified for removal

2O



FIGURE 7

Proposed Parking Area Design

f
f

/
/

/
/

/ .-
I"

/ "I"
/ m

/ ._

/ 3'
/ o

/ -,

60' 15' I
I •

0

\
\

%
N

\
\

N



by a botanist designated by the Endangered Plant Project.

Drainage pipes will need to be placed in the gutter between the

Reserve and Harrison Grade Road at the points of exit and entry

to the parking area.

Justification for the new parking area includes: safer vehicle

access and exit from the Reserve and Harrison Grade Road; current

parking area is on a large population of the state-listed Sonoma

narrow-leaved bird's beak and new parking area does not contain

that rare plant. The current trail system begins in the vicinity

of the proposed new parking area, thus, creating easy access to

the Reserve by visitors. Development and maintenance of the

parking area will be the responsibility of the regional office of

the Department of Fish and Game.

Trail System

An unmarked and partially revegetated trail system exists that

allows access to the eastern half of the Reserve. Marking and

clearing existing trails overgrown by shrubs would allow easier

access by visitors. The trail system should be extended to allow

access to new areas. Expansion of the trail system would require

some trimming of shrubs. A botanist should be present to flag

rare species so they are not disturbed. Trail development will

not require any disturbance to the two state-listed rare plant

species. Free-standing trail markers should identify direction

22



of the trail and significant local features such as plant

community and dominant plant species. The trail system could be

subdivided and named according to the type of vegetation such as

the "Baker's Manzanita Trail", "Sargent Cypress Trail" and

"Serpentine Riparian Trail". A loop-type trail system should be

developed that would begin and end at the parking area. A rough

proposal for a trail system is diagramed in Figure 8.

Specific trail design should avoid placing paths through rare

plant populations, down steep, rocky and erosion prone slopes,

and immediately next to shrubs of poison oak. Maintenance of the

trails will include removal of overgrowth and annual trail

inspection for erosion in spring. Should erosion be excessive,

such as loss of surfaoe soil greater than 3 inches or exposure of

perennial plant roots, damaged trails should be closed. Closure

of erosion damaged trails should remain until repairs are made.

Long-term trail planning and maintenance should include use of

alternate trails and permanent closure and natural revegetation

of damaged trails. Closure of trails should also occur if damage

to rare plant species has occurred. Except for erosion control,

disturbance of the soil along the trail should be avoided to

prevent damage to plant roots and reduce the opportunity of weeds

to establish in the disturbed soil.

23



FIGURE 8

Proposal for Trail System Design
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Justification for expansion of the trail system is that it would

allow easier access to the Reserve by DFG personnel. In

addition, it would allow visitors to view the three plant

communities, two rare plant species and many serpentine soil

endemic plants found in the Reserve. Development and maintenance

of the trail system is the responsibility of the regional office

of the Department of Fish and Game.

Use of pesticides and Fertilizers

Pesticides and fertilizers should be avoided. The justification

is to prevent impacts to native vegetation, especially the rare

plant species. Further, pesticides could negatively impact

pollinating insects of the rare plant species. Due to the

nutrient poor conditions of the serpentine soil, addition of

fertilizer would increase nutrient levels that would allow

i6creased invasion by non-native weeds. Invasive weeds could

potentially outcompete native species including rare plants. In

addition, pesticide and fertilizer laden runoff could enter the

seasonal wetland in the riparian zone, resulting in adverse

impacts to water quality and stream biota.
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External ImDacts

An evaluation of land uses by neighboring properties should be

made to determine if current and anticipated future uses are

consistent with management goals of the Reserve and if they pose

potential negative impacts. Possible negative impacts include;

dumping of refuse which could "spill" over into the preserve,

uncontrolled and unplanned fire, use of pesticides and

fertilizers within the Reserve drainage system and development

that would increase soil erosion and siltation in the riparian

zone. The regional office of the Department of Fish and Game

should contact neighboring land owners and discuss current and

potential future land uses. Protection from some external

impacts, such as dumping of refuse, can be controlled by

additional cyclone fencing around the perimeter of the Reserve.

Since much of the vegetation in the Reserve and surrounding area

is chaparral, fire is a potential impact. Fire could be caused

naturally by lightning strike, or by nearby rubbish burning or

trespassers. A prescribed burning plan should consider the

effects to rare plants, non-chaparral communities and areas

outside the Reserve. Coordination with local California

Department of Forestry should be made on plans for prescribed

burning. Ultimately the best protection would be acquisition of

neighboring properties so that the entire watershed is included

within the Reserve.
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Non-native Plants

The ii non-native plant species currently found in the Reserve

occur in low numbers and are found primarily in human-caused

disturbed areas. Introduction of non-native plants should not

occur. Revegetation should be allowed to occur naturally so as

not to disturb the soil that would possibly allow additional

invasion from non-native plant species. No active removal of

non-natives is currently necessary. Natural revegetation will

likely occur in the disturbed sites and ultimately reduce the

populations of non-native plant species.

protection

The main sources of potential impacts to the site that are of

immediate concern are from dumping of refuse and trespass of

motor vehicles (ORV). Some cyclone fencing and gates have been

installed by the regional staff of DFG along the Reserve

perimeter with Harrison Grade Road. Cyclone fencing should be

contiguous along that perimeter to prevent access from the road.

The additional fencing and gates should be planned in conjunction

with the development of the new parking area.

The above seven management goals represent both immediate and

long term planning needs. Table 2 outlines a management schedule

on six of those goals.
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TABLE 2

Management Schedule

Goal Need Maintenance Period

Refuse Removal immediate annual

Parking Area immediate biannual

Trail Development next 3 years annual

Rare Plant Management next 2 years

Assess External Impacts immediate

Protection (fencing) I immediate

lextend fencing along Harrison Grade Road
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